A series of 16 samples was taken at 3mm resolution from the core-top, to construct a 210 Pb activity profile. The samples were desalinated, then freeze-dried to estimate water content and dry bulk density. 210 Pb activity in 100mg of each sample was 
proportions of resin in the ablated material-all major element data were initially calibrated to the counts of Si (mass 29) assuming a constant SiO 2 concentration.
Variations from 100% in the subsequent oxide sum were then used to back-calculate major element compositional variability.
Controls on Total Dust Accumulation Rate
The total dust accumulation rate in the Atalante Basin was calculated by multiplication of total terrestrial oxide concentration and CRS-derived total mass accumulation rate at the 5mm resolution of the 210 Pb sampling scheme ( Supplementary   Fig. 1) .
The dust accumulation rate shows a general decreasing trend from 1860 to the present day, onto which multidecadal variability is superimposed (Fig. 3B) . The observed variability in dust composition might be expected to translate into a variable total dust flux to the basin, as the magnitude of the flux from different source regions varies.
However, the two parameters are largely independent. The oscillations in total dust accumulation rate correspond to variability in PCA Axis 1, per definition independent of variability in PCA Axis 2 (Fig. 2B ).
We suggest that processes within the water column and brine influence the total dust accumulation rate after deposition in the surface waters. Dust particles aggregate with biogenic material prior to sedimentation, hence changes in organic matter availability or composition may influence the efficiency of vertical transport to the seafloor (eg. Passow and de la Rocha, 2006) , as may the strength of currents at different levels in the water column (Ratmeyer et al., 1999) . The total accumulation rates at the coring site are also anomalously high for the Eastern Mediterranean (~0.0080 g cm -2 yr -1 vs. ~0.0015 g cm -2 yr -1 in nearby non-brine core UM15, Rutten et al., 2000) , due to focusing of material into accumulation centers within the basin. Hence, the variability in the total dust accumulation rate may also reflect changes in transport through the water column or the rate of focusing within the brine basin, both of which act to decouple total dust accumulation from climate variability. 
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